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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CVD waste gas 
detoxification apparatus for organic solution raw materials which 
is capable of highly efficiently detoxicating organic substances 
in a waste gas from CVD. 

SOLUTION: A reduction and alkali treatment part 6 is installed 
in the CVD waste gas detoxicating apparatus 4. Especially, in 
the case of employing an oxidation catalyst treatment part 7 in 
combination with the reducing agent and the alkali agent, the 
detoxification effect on the waste gas Is significant. 
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* NOTICES* 

• It 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

Jrlciselr"'"^"* translated by computer. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3:in the drawings, any words are not translated. 



CLAIMS 



. [Claim(s)] ~ ~ 

[Claim 1] Exhaust gas damage elimination equipment constituted so that the gas which was 
connected to the exhaust air section of the CVD reactor using an organic compound solution 
raw matenal and was discharged from said exhaust air section might pass the processing 
section by which a reducing agent and alkali chemicals have been arranged at least 
LCIaim 2J Exhaust gas damage elimination equipment according to claim 1 characterized by 
reducing agents being at least one sort of things chosen from a metal powder, a sulfite. tin<4> 
salt, and the 1 st iron salt. 

[Claim 3] Exhaust gas damage elimination equipment according to claim 1 characterized by alkali 

o«Zn-*^ if .^"'^ fr^"^ alkali-metal silicate, the alkali-metal 

carbonate, the alkali-metal aluminate. and the alkali-metal oxide. 

[Claim 4] Exhaust gas damage elimination equipment given in claim 1 characterized by being 
heated in the temperature requirement a reducing agent and whose alkali chemicals are 150-300 
degrees C thru/or any 1 term of 3. 

[Claim 5] Exhaust gas damage elimination equipment according to claim 1 characterized by 
having the 2nd processing section of the processing section by which a reducing agent and alkali 
latteTpart ^''^^"Sed by which the oxidation catalyst has been arranged at least in the 

Kli?" ?• ^''f;^"^* "^^""^^^ elimination equipment according to claim 5 with which an oxidation 
catalyst IS characterized by being the oxide of at least one sort of metals of Pt and the Pd 
chosen from a kind, and/or Fe. Mn, nickel. Co. Cu and Cr at least. 

[Claim 7] Exhaust gas damage elimination equipment according to claim 5 or 6 characterized by 
Deing heated in the temperature requirement whose oxidation catalyst is 250-450 degrees C 
LUlaim 8J Exhaust gas damage elimination equipment according to claim 1 or 5 characterized by 
an organic compound solution raw material being the solution by which the organic compound 
was dissolved in the tetrahydrofiiran M"una 



[Translation done.] 



i://www4.lpdl.ncipi4[o jp/cgl-bin/tran_web_cgi_eije?u=http%3A%2F%2Fwww4.ipdl.... 2004/1 1 /09 




♦ NOTICES* • ' • 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] CVD (chemical vapor deposition) which this invention makes evaporate a 
raw material compound, and is used for membrane formation etc. — it is related with the damage 
elimination equipment of the exhaust gas which occurs in connection with law. It is involved in 
the damage elimination equipment in the case of using the solution-like CVD raw material using 
an organic compound especially. 
[0002] 

[Description of the Prior Art] Recently, the capacitor for memory which adopted the high 
dielectric constant ingredient replaced with old general-purpose silicon from needs, such as 
improvement in the speed of devices, such as semiconductor memory, and high integration, and 
the strong dielectric constant ingredient is going to be developed briskly. These ingredients are 
multiple oxides, such as barium titanate strontium, titanic-acid lead zirconate, and tantalic acid 
bismuth strontium. When these oxides were formed with a CVD method, even if in many cases 
the present CVD raw material used as a component is a solid-state and it moreover heated it, it 
had the trouble of being hard to evaporate to stability. As the CVD raw material which cancels 
these faults, and the CVD membrane formation approach, the Japan patent No. 2799134, 
2790581, etc. are confirmed, and, generally have come to be used widely [ recently ]. 
[0003] On the other hand, as exclusion equipment of the gas discharged from the above- 
mentioned CVD system, an example of the most general configuration is shown in drawing 4 . 

drawing 4 indicated typically the flow of gassing from a CVD system to exhaust gas damage 
elimination equipment to be — it is — drawing — setting — 101 — a CVD feeding system and 
1 02 — a CVD evaporation system and 1 03 — a CVD reactor and 1 04 — for the trap section 
and 107, as for the reaction section and 109, the adsorption section and 108 are [ exhaust gas 
damage elimination equipment (system) and 105 / the dilution section and 106 / the combustion 
section and 110] scrubbers. The exhaust gas which came out from the CVD reactor 1 03 goes 
into exhaust gas damage elimination equipment 104, and is first diluted with air, nitrogen gas, etc. 
in the dilution section 105. Next, in the trap section 106, it is absorbed by lye etc., or it is cooled, 
and uptake is condensed and carried out. Subsequently, the gas constituents remaining in the 
adsorption section 107 are adsorbed, or decomposition clearance is carried out in the reaction 
section 108, With conventional common exhaust gas damage elimination equipment, the 
adsorption section 1 07 and the reaction section 1 08 also have united many. 
[0004] Moreover, in damage elimination equipment given in JP,6-47234,A. to arrange the 
oxidation catalyst is considered by the adsorption section 107 at a molecular sieve and the 
reaction section 108. Still more generally it is melted and removed by the penetrant remover 
with a scrubber 1 10. In this case, in the case of the exhaust gas containing a lot of organic 
substance, the combustion section 109 is formed in the preceding paragraph of a scrubber 110, 
and combustion clearance may be carried out. Furthermore, as shown in JP,1 1-168067,A, as for 
a scrubber 110, either the dilution section 105 or the trap section 106 may be arranged in the 
preceding paragraph or the latter part, for example. Furthermore, the actual condition is devising 
actually attaching the filter for dust collections in many cases etc. in one part of the exhaust gas 
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damage elimination systems 1 04 variously, and use'd for it. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in a CVD method, the actual condition is 
using the conventional general thing for semi-conductor manufacture as it is as mentioned above 
as the flue-gas-^eatment equipment, i.e.. the damage elimination equipment, at the time of 
making a large quantity evaporate such an organic compound comparatively, and forming 
membranes. In such a case, in order to process efficiently the exhaust gas containing many 
organic substance from a solution raw material as compared with the exhaust gas of CVD by the 
gas raw material currently conventionally used abundantly, it is obvious to need the energy of a 
large quantity considerably, moreover, in the flue-gas-treatment process in damage elimination 
equipment, by these organic substance's combining mutually variously, and carrying out a 
polymerization, the compound of the new amount of macromolecules generated and it often 
came out in the filter for flue gas treatment, or piping for the compound of the amount of these 
macromolecules to adhere so much, and to cause rapid lowering of the damage elimination 
engine performance. That is, the actual condition is that piping, the filter, the adsorbent, etc. 
started blinding and the big problem of damage elimination effectiveness and a processing life 
falling remarkably has arisen. 

[0006] The method of contacting exhaust gas to a molecular sieve and an oxidation catalyst, and 
removing it as the damage elimination approach of the exhaust gas at the time of using a tetra- 
ethoxy silane (TEOS) etc. as a CVD raw material, is proposed so that JP,6-47234,A described 
above may see on the other hand. However, when such an approach was applied to the damage 
elimination equipment of a CVD method using the above organic compound solution raw 
materials, it became clear by various experiments of this invention persons that they are not 
necessarily effective approaches — generation of a compound with high molecular weight is 
promoted on the contrary by the oxidation polymerization of the organic substance which exists 
so much in exhaust gas as mentioned above for the oxidation which an oxidation catalyst has, 
and nonconformities, such as a filter in damage elimination equipment and blinding of an 
adsorbent, are accelerated by it. That is. the amount of the organic substance with which it 
should oxidize compared with the amount of oxygen to which an oxidation catalyst exists in 
conditions, i.e., the inside of exhaust gas, such as temperature of exhaust gas and an ambient 
atmosphere, originated too in many etc.. and in the original oxidative degradation operation, in 
order to work as an oxidation-polymerization operation nothing, the things and those [ this 
invention ] whom such nonconformity produces have guessed by accelerating macromolecule- 
ization by the polymerization of the organic substance. 

[0007] On the other hand, when almost all gas burned conventional exhaust gas damage 
elimination equipment, it depended for the concentration of the injurious ingredient in gas on 
processing in the combustion section 109 arranged at the preceding paragraph of a scrubber 110 
from the view of falling, in many cases. That is. it was processing by making exhaust gas 
introduce into the combustion section 1 09 forcibly, even if there is a problem described above, 
however, the maintenance of not agreeing with the image of the clean improvement in a semi- 
conductor from ****** which also needs combustion gas facilities (natural gas etc.). using a 
flame and the blinding of a burner, gas piping, etc. being serious in the combustion section, and 
an operating cost are expensive — etc. — there were also many disadvantageous points, 
namely, damage elimination equipment without the combustion section or the light damage 
elimination equipment of the burden to the combustion section was expected. 
[0008] It was made in order that this invention might solve the above problems, and the 
polymerization of the various organic substance with which a reducing agent and alkali chemicals 
exist so much in exhaust gas is prevented, and this invention is proposed based on having found 
out that a clarification clearance operation of exhaust gas was promoted by this operation. 
Namely, in order to propose damage elimination equipment with the small load to the combustion 
section, and the damage elimination equipment which does not have the combustion section in 
equipment ideally, it aims at offering damage elimination equipment equipped with the processing 
section which has arranged a reducing agent and alkali chemicals so that exhaust gas may be 
contacted. 
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[0009] 



[Means for Solving the Problem] It connects with the exhaust air section of a CVD reactor which 
used the organic compound solution raw material, and the exhaust gas damage elimination 
equipment concerning this invention is constituted so that the gas discharged from said exhaust 
air section may pass the processing section by which a reducing agent and alkali chemicals have 
been arranged at least. 

[0010] In the above-mentioned exhaust gas damage elimination equipment, it specifies that 
reducing agents are at least one sort of things chosen from a metal powder, a sulfite, tin<4> salt, 
and the 1 st iron salt. 

[0011] Moreover, in the above-mentioned exhaust gas damage elimination equipment it specifies 
that alkali chemicals are at least one sort of things chosen from the alkali-metal silicate, the 
alkali-metal carbonate, the alkali-metal aluminate, and the alkali-metal oxide. 
[0012] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it is heated 
in the temperature requirement a reducing agent and whose alkali chemicals are 1 50-300 
degrees C. 

[0013] Furthermore, in the above-mentioned exhaust gas damage elimination equipment, it has 
the 2nd processing section of the processing section by which a reducing agent and alkali 
chemicals have been arranged by which the oxidation catalyst has been arranged at least in the 
latter part. 

[0014] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it specifies 
that an oxidation catalyst is the oxide of at least one sort of metals of Pt and the Pd chosen 
from a kind, and/or Fe. Mn. nickel, Co, Cu and Cr at least. 

[0015] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it is heated 
in the temperature requirement whose oxidation catalyst is 250-450 degrees C. 
[0016] In the above and exhaust gas damage elimination equipment, it specifies that the organic 
compound solution raw material used with the CVD reactor of the preceding paragraph is the 
solution by which the organic compound was dissolved in the tetrahydrofuran. 



[Embodiment of the Invention] The gestalt of 1 operation of gestalt 1. this invention of operation 
is explained, the invention in this application prevent the polymerization of the various organic 
substance with which a reducing agent and alkali chemicals exist so much in exhaust gas , 
arrange a reducing agent and alkali chemicals . and constitute damage elimination equipment 
from the exhaust air section of a CVD reactor in the exhaust gas damage elimination system 
which result in the blowdown section to the inside of the atmospheric air after damage 
elimination processing based on having find out that a clarification clearance operation of 
exhaust gas be promoted by this operation so that exhaust gas may be contact in one of parts . 
[0018] When the oxidation catalyst is arranged rather than arrangement of a reducing agent and 
alkali chemicals at the downstream of emission at this time, the cleaning effect by which said 
polymerization inhibition operation which the former has. and the oxidation catalyst were 
multiplied can purify dramatically excellent dirt. That is, in the condition that macromolecule- 
ization by the various polymerization reactions of the organic substance does not arise under 
existence of a reducing agent and alkali chemicals, an oxidation catalyst demonstrates the 
damage elimination operation by the effective oxidative degradation to the organic substance in 
exhaust gas for the first time. 

[0019] About a reducing agent and alkali chemicals, when heated in the 1 50-300-degree C 
temperature requirement, it turned out that it has the better damage elimination effectiveness. 
Although there was the damage elimination effectiveness when less than 1 50 degrees C. the 
effectiveness was not so good, and when heating temperature exceeded 300 degrees C, it 
checked by experiment that the pyrolysis of a reducing agent and alkali chemicals arose, and the 
damage elimination effectiveness might similarly decrease to a ** sake in the first [ slight ]. 
[0020] When being heated similarly about the oxidation catalyst in the 250-450-degree C 
temperature requirement, it checked by experiment that the better damage elimination 
effectiveness was demonstrated. Also in this case, in the case of the heating temperature which 
is less than 250 degrees C, although the damage elimination effectiveness was superior to 
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conventional damage elimination equipmentf when that effectiveness is not necessarily 
remarkably good, and the crystal phase of an'bxidation catalyst changed when heating 
temperature exceeds 450 degrees C. or a pyrolysis arose, the same experiment confirmed that 
the damage elimination effectiveness might similarly decrease a little. 

[0021] When the reducing agents used by this invention were at least one sort of things chosen 
from a metal powder, a sulfite, tin<4> salt, and the 1 st iron salt, and when alkali chemicals were 
similarly at least one sort of things chosen from the alkali-metal silicate, the alkali-metal 
carbonate, the alkali-metal aluminate, and the alkali-metal oxide, the damage elimination 
effectiveness of better exhaust gas was demonstrated, and it became clear by experiment 
examination that thermal resistance is also good. 

[0022] Furthermore, as an oxidation catalyst, it checked by experiment that the good exhaust 
gas damage elimination effectiveness was acquired by adopting the oxide of at least a kind of 
metal of Pt and the Pd chosen from a kind, and/or Fe, Mn, nickel, Co, Cu and Cr at least. 
[0023] According to the gestalt of this operation, the damage elimination performance test using 
various solution raw materials confirmed that it was applicable to the damage elimination 
equipment of a CVD method using various organic compound solution raw materials. 
Furthermore, it became clear that the especially excellent operation was demonstrated to 
exhaust gas in case an organic compound solution raw material is the solution by which the 
organic compound was dissolved in the tetrahydrofuran. That is, although the peroxide of a 
tetrahydrofuran in which other compounds, oxygen, and very high reactivity are shown with a 
CVD reaction generates, in not using this invention, it is hard to eliminate this peroxide with a 
well head. On the other hand, it turned out that the various organic compounds of other amounts 
of macromolecules which are efficient, can attain damage elimination of a peroxide if this 
invention is applied, therefore are produced by the reaction with a peroxide also become is also 
hard to be generated. 

[0024] The configuration of the damage elimination equipment by the gestalt of operation of this 
invention is typically shown in drawing 1 . Drawing 1 shows the flow of the exhaust gas from a 
CVD system to the damage elimination equipment of this invention. In drawing, the supply 
system of the solution raw material for CVD in 1 and 2 are damage elimination equipment 
systems an evaporation system and 3 indicate a CVD reactor and 4 indicates examples of the 
configuration of this invention to be. For the dilution section and 6, as for the oxidation catalyst 
processing section and 8, in the system of damage elimination equipment, a reducing agent and 
the alkali-chemicals processing section, and 7 are [ 5 / the combustion section and 9 ] 
scrubbers. In this invention, the adsorption section 107 in drawing 4 which showed a reducing 
agent, alkali chemicals, and an oxidation catalyst in the conventional example as a configuration 
which applied in equipment, the reaction section 108. the combustion section 109, etc. formed a 
reducing agent, the alkali-chemicals processing section 6, and the oxidation catalyst processing 
section 7 instead of. Spreading and the approach of carrying out impregnation are effective in 
base materials, such as the honeycomb core and porosity metal which act as filters in these 
parts, and heat-resistant fiber However, although these were made into what was fabricated to 
the pellet type, and granularity, you may install and use so that exhaust gas may pass through 
inside. It is ********** on a base material with an approach with the same said of alkali 
chemicals. It is also possible to arrange in the trap section 106 of the configuration of drawing 4 
of the conventional example, or to melt into a trap solution, and to use like the means using 
other alkali treatment agents usually performed. Furthermore, it is possible to devise many things 
on an activity and to use also in this invention — alkali chemicals can be melted in underwater 
[ of a scrubber 110 ]. 

[0025] Drawing 2 (a) and (b) are what showed an example of the configuration of the reducing 
agent in the damage elimination equipment system 4 of this invention, and the alkali-chemicals 
processing section 6, and show the structure of a filter 1 7 where (a) constitutes the 
configuration of a reducing agent and the alkali-chemicals processing section 6, and (b) 
constitutes this processing section 6 among drawing among drawing. In drawing, as for the 
entrance line of exhaust gas, and 1 6, the space where the exhaust gas of reaction circles passes 
along 14, and 15 are the same, and outlet piping and 17 are the filters in contact with the 
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exhaust gas installed in the interior. The interior of a reducing agent and the alkali-chemicals 
processing section 6 is suitably heated by abdut 1 00-400 degrees C. exhaust gas and a filter 1 7 
contact and decomposition of gas constituents takes place. Oxygen and air may be made to flow 
into this suitably, and you may use for it. The configuration of a filter 1 7 has become as an 
example as it is shown in the mimetic diagram of (b), and the porosity base material with which 
18 consists of a metal porous body, heat-resistant fiber, etc., and 19 are the particles of a 
reducing agent and alkali chemicals. In this invention, the detailed configuration of the oxidation 
catalyst processing section 13 also turns into the configuration that the oxidation catalyst 
particle was distributed and supported by the porosity base material, in general as shown in (b) 
drawing. 

[0026] In addition, it is not necessary to necessarily use the thing of a configuration like drawing 
i and drawing 2 . and in the damage elimination equipment of this invention, the order of 
arrangement of each part etc. can be changed suitably, or modification of omitting and adding 
can be added. Moreover, even if it has applied and arranged a reducing agent, alkali chemicals, 
and an oxidation catalyst to the respectively separate part and used them to it, the experiment 
confirmed that the damage elimination effectiveness which was excellent if only the oxidation 
catalyst was in the downstream of a reducing agent or alkali chemicals was acquired. 
Furthermore, a reducing agent and alkali chemicals checked the effective thing in the experiment 
which investigates the various damage elimination effectiveness, also when it used for the same 
part simultaneously, and also when it used for a separate part. 

[0027] About the reducing agent used with the gestalt of the above-mentioned operation, alkali 
chemicals, and an oxidation catalyst, it is possible to form by approaches, such as vacuum 
evaporationo, sputtering, and ion plating, on a direct base material. Moreover, as an approach of 
carrying out **** (distribution, maintenance) of these matter to a filter etc.. after making 
impregnation or its solution apply to the solution containing them, if a filter etc. is pyrolyzed at 
the temperature of about 200-600 degrees C. it can be easily performed in it. 
[0028] Moreover, as other approaches, content distribution of a reducing agent, alkali chemicals, 
and the oxidation catalyst can be carried out into binding material, and the approach of applying 
and calcinating this and forming it on a base material, can also be used. In this case, as a binding 
material to be used, what is known at a heat resistant paint etc. generally [ a silica sol, alumina 
gel, aluminum phosphate, water glass, a potassium silicate, silicone resin (organic silicon 
polymer), etc. ] can be used. 

[0029] Thus, when carrying out content distribution of a reducing agent, alkali chemicals, and the 
oxidation catalyst on a base material in this invention, it is not necessary to use the special 
coating approach, and can carry out especially by methods of applying arbitration, such as a 
spray method, a dip method, print processes, a spin coat method, and the roll coat method. 
Suitably, by desiccation at temperature and heating baking of about 1 00-400 degrees C, after 
spreading can adhere and can be formed (***♦). 

[0030] As mentioned above, if a reducing agent and alkali chemicals prevent the polymerization 
of the various organic substance molecules in exhaust gas, idea ♦* and this invention will 
accomplish based on having found out that this operation also promotes a damage elimination 
operation of exhaust gas. Although the detailed mechanism is not clear about a polymerization 
inhibition operation of the organic substance, it is presumed that it originates in the following 
processes. That is. the oxidation polymerization of the organic substance in exhaust gas is 
carried out. and in the process in which the matter of the amount of macromolecules which is 
easy to fix that a damage is hard to be eliminated gradually is formed, the following reactions 
advance repeatedly, go and are presumed to be macromolecule quantification and the thing 
which carries out high-boiling point materialization. However, by the following formulas, in order 
to make it intelligible, an example is shown by using a start organic substance as a hydrocarbon. 

RH -> R- + H- (1) R- + 02 -> ROO- (2) ROO- + RH -> ROOM + R- (3)2ROOH -> 

RO- + ROO + H20 .... (4) R- + R- -> R-R (polymerization) .. (5) RO- + RH -> ROH +R- ... (6) 
2ROO- -> Non-radical product .... (7) [0031] However, it sets at these ceremony and is RH. For 
a hydrocarbon radical and H-. a hydrogen radical and ROO- are [ a hydrocarbon and R- ] a 
peroxy radical and ROOH. Hydroperoxide and RO- are [ the polymer of the amount of 
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macromolecules and ROH of an oxy-radical and R-R ] hydrides. That is. some hydrocarbons are 
activated by operation of heat and a reaction starts like (1) type according to it. Thereby, various 
matter, such as ROH. ROOM, and R-R, generates. (7) The non-radical matter generated in a 
formula is alcohol, an aldehyde, a ketone, etc., and these become an acid, oxy acid, an acid 
anhydride, ester, etc. in response to oxidation continuously, from now on, they will oxidize further 
and serve as the further amount matter of macromolecules. Thus, by the usual approach, it is 
hard to eliminate a damage, and it fixes the shape of tar, and in the shape of a particle in piping, 
or the generated amount matter of macromolecules serves as a ringleader which adheres to a 
filter etc. firmly, starts blinding, falls and checks the damage elimination engine performance. It 
can be guessed that the reducing agent used by this invention has accomplished the duty which 
controls these oxidation reaction that advances serially according to a reduction operation. It is 
presumed that the alkali chemicals used by this invention similarly accomplish the duty which 
mainly inhibits that a reaction advances [ of preventing that a reaction advances more than it by 
neutralizing acid, such as acids (a carboxylic acid, oxy acid, etc.) generated according to progress 
of a reaction, and hydrolyzing the generated ester in alcohol and an acid (saponification) ] more 
than it according to two operations. Therefore, a reducing agent or the alkali chemicals of the 
above-mentioned operation is [ using by this invention ] inadequate, and it is required to use 
both together. 

[0032] Furthermore, if an oxidation catalyst exists when generation of the matter of the amount 
of macromolecules is suppressed as mentioned above, there will be no oxidation catalyst at an 
oxidation polymerization to the organic substance which had the polymerization controlled, it will 
work as an oxidative degradation operation, and it will be thought that the damage elimination 
effectiveness will be heightened dramatically. 
[0033] 

[Example] Below, a concrete example explains further at a detail. 

[0034] The bipolar membrane of titanium oxide and silicon oxide was simultaneously formed on 
the silicon wafer using example 1 . plasma-CVD equipment, and the experiment which eliminates 
the exhaust gas in this case using the damage elimination equipment of this invention was 
conducted. As a raw material compound, the solution which dissolved titanium isopropoxide and 
a tetra-ethoxy silane in isopropyl alcohol was used. Oxygen gas was introduced by the flow rate 
of 200 cc in 1 minute, and membrane formation was performed for 20 minutes by setting gas 
pressure in a reactor to 0.5Torr(s). The dilution section 5, the combustion section 8, and a 
scrubber 9 were removed from the GVD damage elimination equipment configuration of this 
invention shown in drawing 1 , the exhaust gas fi'om a GVD reactor was led to the reducing 
agent, the alkali-chemicals processing section 6. and the oxidation catalyst processing section 7 
of damage elimination equipment of this invention like drawing 3 , and the damage elimination 
effectiveness was examined. In drawing, in the metal porous body filter made from a nickel 
chrome alloy with which 1 7 ****(ed) a reducing agent and alkali chemicals, and 20, the entrance 
line to a reducing agent and the alkali-chemicals processing section and 21 ****(ed) connecting 
piping, 22 ****(ed) the oxidation catalyst, and the ceramic filter made from a silica alumina and 
23 are outlet piping. In addition, the filter 17 applied to the metal porous body the paste which 
mixed the potassium silicate as the zinc powder, the ferrous sulfate (mixing ratio 1 to 1), and 
alkali chemicals as a reducing agent by the weight ratio of 1 to 1 , and mixed the water glass 
(sodium silicate) as this and a binding material, and at 150 degrees 0. it was calcinated for 30 
minutes and it produced it. Heating retention temperature of this filter was made into 300 
degrees 0. In this case, the filter 22 also produced the reducing agent same instead of and the 
alkali chemicals as the above by the same approach, and has held and arranged them at 300 
degrees 0. [ the oxidation catalyst ] 

[0035] Subsequently, for the comparison, filters 17 are the same alkali chemicals as the above, 
and a reducing agent, and compared the damage elimination effectiveness also about the case 
where produced the filter 22 as follows and an oxidation catalyst is used in order to investigate 
the combined effect of the oxidation catalyst in this invention. 5% of alumina was kneaded as an 
additive by the weight ratio to the manganese dioxide as an oxidation catalyst, and this was 
mixed to the methylphenyl silicone (silicone resin) as a binding material, and after acUusting 
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viscosity by thinner, after spreading and desiccation, at 220 degrees C. it calcinated for 40 
minutes to the ceramic filter, and produced to it with the spray gun. This heating retention 
temperature was made into 300 degrees C. About the exhaust gas damage elimination 
effectiveness of the damage elimination equipment of two sorts of this inventions produced as 
mentioned above, a gas chromatograph, a total-organic-carbon meter, and infrared type gas- 
concentration-measurement equipment (air are commercial items) were used, and the 
concentration of the tetra-ethoxy silane in the exhaust gas in the CVD exhaust gas before 
damage elimination processing and after processing, total organic carbon, and a carbon monoxide 
was measured and evaluated, respectively, A result is shown in a table 1 with the result of the 
example 1 of a comparison. 

[0036] Membranes were formed on the same conditions with the CVD method completely like 
the example of comparison 1. example 1, and the damage elimination effectiveness was 
compared with the case of this invention instead of the reducing agent of the damage elimination 
equipment of drawing 3 , the alkali-chemicals processing section 6. and the oxidation catalyst 
processing section 7 about the case where only the ceramic filter which ****(ed) the 
manganese-dioxide system catalyst used in the example 1 is arranged and (heating temperature 
of 300 degrees C) used. This result is shown in a table 1 with the result of an example 1. Two 
sorts of damage elimination equipments [ each ] of this invention had the damage elimination 
effectiveness better than what used only the conventional oxidation catalyst over each exhaust 
gas component so that clearly from a table 1. When an oxidation catalyst was especially used 
together in addition to the reducing agent and alkali chemicals of this invention, it became clear 
that the damage elimination effectiveness was extremely excellent. According to the example 1 , 
it decreases with the processed exhaust gas. for example, a carbon monoxide, without the 
combustion section 8 in drawing 1 below at the threshold limit value which can be discharged. If 
the configuration of drawing 3 is applied to drawing 1 , damage elimination effectiveness will 
improve further At this time, since sufficient processing is made in the preceding paragraph of 
the combustion section compared with the former, unloading of the combustion section can be 
planned. 
[0037] 
[A table 1] 
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[0038] The titanic-acid lead zirconate system thin film was formed on the silicon wafer using the 
example 2. hot wall type large-sized CVD system, and the experiment which eliminates the 
exhaust gas in this case using the damage elimination equipment of this invention was 
conducted. What dissolved these in diethylether and the mixed solvent of butyl acetate by the 
predetermined ratio was used as a solution raw material, using lead dipivaloylmethanato. 
zirconium tertiary butoxide, and titanium acetylacetonate as a raw material compound. Reactant 
gas is oxygen and performed membrane formation for 1 5 minutes by setting reactor internal 
pressure to BTorKs). Like the example 1 , the dilution section 5, the combustion section 8, and a 
scrubber 9 were removed from the CVD damage elimination equipment configuration of **** this 
invention to drawing 1 , it led to the reducing agent, the alkali-chemicals processing section 6, 
and the oxidation catalyst processing section 7 of damage elimination equipment of this invention 
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which show the exhaust gas from a CVD reactor t6 drawing 3 , and the damage elimination 
effectiveness was examined. In addition, in this case, the filter 1 7 mixed the sodium 
hydrogensulfite as a reducing agent, and the sodium carbonate as alkali chemicals by the weight 
ratio of 2 to 1 . and the paste mixed with a small amount of silicon dioxide and talc (both additive 
for adhesive improvement) was applied to the metal porous body, and it dried, and at 350 
degrees C, the methylphenyl silicone as this and a binding material was calcinated for 30 
minutes, and it produced it. Heating temperature of this filter was made into 250 degrees C. 
Heating temperature was made into 400 degrees C with the filter 22, using platinum (Pt) as an 
oxidation catalyst. In this case, after repeating the process which applies 1 0% ethanol solution of 
chloroplatinic acid to a ceramic filter, and is dried 3 times, at 1 30 degrees C, it calcinated for 20 
minutes and produced. About the treatment effect of the damage elimination equipment of this 
invention, a total-organic-carbon meter and infrared type gas-concentration-measurement 
equipment were used, and the concentration of the total organic carbon in the exhaust gas in 
the CVD exhaust gas before damage elimination processing and after processing and a carbon 
monoxide was measured and evaluated, respectively. A result is shown in a table 2 with the 
result of the example 2 of a comparison. 

[0039] Completely like the example of comparison 2. example 2, the titanic-acid lead zirconate 
system thin film was formed on the same conditions with the CVD method, and the damage 
elimination effectiveness was compared with the case of this invention instead of the reducing 
agent of the damage elimination equipment of drawing 3 , the alkali-chemicals processing section 
6, and the oxidation catalyst processing section 7 about the case where have heated and 
arranged only the ceramic filter which ****(ed) the platinum catalyst used in the example 2 at 
400 degrees C, and it is used for them. This result is shown in a table 2 with the result of an 
example 2. The exclusion equipment of this invention which used the oxidation catalyst together 
in addition to a reducing agent and alkali chemicals had the damage elimination effectiveness far 
better than what used only the conventional oxidation catalyst over each exhaust gas 
component like the example 1 also in this case so that clearly from a table 2. According to the 
example 2, even threshold limit value decreases with the processed exhaust gas, for example, a 
carbon monoxide. If the configuration of drawing 3 is applied to drawing 1 . damage elimination 
effectiveness will improve further. At this time, since sufficient processing is made in the 
preceding paragraph of the combustion section compared with the former, unloading of the 
combustion section can be planned. 
[0040] 
[A table 2] 
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[0041] The experiment which investigates what kind of thing is suitable as the reducing agent 
used by example 3. this invention, alkali chemicals, and an oxidation catalyst was conducted. The 
same experiment as examples 1 and 2 was conducted instead of the potassium silicate and 
sodium carbonate which were used instead of the zinc used in the examples 1 and 2, the ferrous 
sulfate, and the sodium hydrogensulfite in the examples 1 and 2 also as alkali chemicals as a 
reducing agent using various kinds of things using various kinds of things. The damage elimination 
trial same about things other than the manganese dioxide used in the examples 1 and 2 also 
about the oxidation catalyst or platinum was performed, and those effectiveness was 
investigated. Consequently, when the reducing agent used by this invention was a kind of thing 
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chosen from various kinds of metal powders' a sulffte, tin<4> salt, and the 1st iron salt at least 
and when alkali chemicals were similarly a kinlcl of things chosen from the alkali-metal silicate, 
the alkali-metal carbonate, the alkali-metal aluminate, and the alkali-metal oxide at least, it 
became clear that the damage elimination effectiveness of good exhaust gas as well as examples 
1 and 2 was demonstrated. 

[0042] Subsequently, when a kind of thing chosen from Pd or the oxide of Fe. Mn (also manganic 
acid ghosts other than a manganese dioxide), nickel, Co, Cr. and Cu besides the manganese 
dioxide of an example 1 or Pt of an example 2 was used at least as an oxidation catalyst used by 
this invention, the synergistic effect with a reducing agent and alkali chemicals as well as 
examples 1 and 2 was acquired too, and excelling in a damage elimination operation became 
clear. 

[0043] However, about the reducing agent, the alkali chemicals, and the oxidation catalyst which 
are used by this invention, if it is the matter which has not only the above-mentioned thing but 
the reducibility matter, the alkali (base) nature matter, and an oxidation catalyst operation, it can 
use. Although especially the ratio of both in the case of using a reducing agent and alkali 
chemicals simultaneously by this invention is not specified, the direction near 1 to 1 in general 
had [ various experiments to both weight ratio ] effectiveness more large [ in addition. ]. 
[0044] On the platinum film formed on the silicon wafer using the example 4. hot wall type CVD 
system, the barium titanate strontium system thin film was formed, and the experiment which 
eliminates the exhaust gas in this case using the damage elimination equipment of this invention 
was conducted. The solution which dissolved these in the tetrahydrofuran by the predetermined 
ratio was used as a raw material, using barium dipivaloylmethanato. strontium 
dipivaloylmethanato. and titanium isopropoxy dipivaloylmethanato as a raw material compound. 
Reactant gas is oxygen and performed membrane formation for 30 minutes by setting reactor 
internal pressure to lOTorKs). As damage elimination equipment of this invention, the exhaust 
gas from a CVD reactor was led to the reducing agent, the alkali-chemicals processing section 6. 
and the oxidation catalyst processing section 7 in damage elimination equipment of the same this 
invention as drawing 3 , and the damage elimination effectiveness was examined. However, in this 
case, in drawing 3 . the filter 1 7 applied to the metal porous body the paste which mixed the 
graphite powder as a reducing agent, the sodium thiosulfate (mixing ratio 1 to 1). and the sodium 
aluminate as alkali chemicals by the weight ratio of 1 to 1 . and fully mixed this, the butyl carbitol 
as a binding material, and isopropyl alcohol, and calcinated it for 30 minutes at 200 degrees C. 
Heating retention temperature of this filter was made into 200 degrees C. With the filter 22, 
heating maintenance was carried out at 350 degrees C using the oxidation catalyst which was 
produced and was supported with the following way. 5% of zeolite of total weight was kneaded as 
an additive to the copper oxide and chrome oxide (weight ratio 1 to 1) as an oxidation catalyst, 
and this was mixed to the water glass as a binding material, and after adjusting water viscosity, 
after spreading and desiccation, at 280 degrees C, it calcinated for 40 minutes to the ceramic 
filter, and produced to it with the spray gun. About the treatment effect of the damage 
elimination equipment of this invention, measurement assessment of the concentration of the 
total organic carbon in the exhaust gas in the CVD exhaust gas before damage elimination 
processing and after processing, a carbon monoxide, and a tetrahydrofuran peroxide was carried 
out using a total-organic-carbon meter, infrared type gas-concentration-measurement 
equipment, and an iodometric titration flow method, respectively. In addition, it titrated to the 
terminal point by the iodine sodium thiosulfate. and peroxide concentration was computed from 
the requirements. Under the present circumstances, all tetrahydrofuran peroxides were 
calculated by having assumed them to be tetrahydrofuran hydroperoxide (C4H803. molecular 
weight 1 04). A result is shown in a table 3 with the result of the example 3 of a comparison. 
[0045] Membranes were formed on the same conditions with the CVD method like the example 
of comparison 3. example 4. and the damage elimination effectiveness was compared with the 
case of this invention instead of the reducing agent of the damage elimination equipment of 
drawing 3. the alkali-chemicals processing section 6. and the oxidation catalyst processing 
section 7 about the case where heating-held only the ceramic filter which ****(ed) the copper 
oxide-chrome oxide system catalyst used in the example 4 at 350 degrees C, have arranged it at 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi_eije 



2004/11/09 




10/13 ^—iy 



them, and it is used for them. This result is shown in a table 3 with the result of an example 4. 
As compared with the conventional thmg, total organic carbon and carbon monoxide 
concentration are known by that a damage can be eliminated with a well head in the case of the 
damage elimination equipment of this invention so that clearly from a table 3. furthermore, in the 
damage elimination equipment of this invention, it became clear that the excellent damage 
elimination effectiveness that the concentration of a tetrahydrofuran peroxide with very high 
reactivity with other matter Is markedly alike compared with conventional damage elimination 
equipment, and becomes low especially was acquired. According to the example 4, it decreases 
with the processed exhaust gas. for example, a carbon monoxide, below at threshold limit value. 
If the configuration of drawing 3 Is applied to drawing 1 , damage elimination effectiveness will 
improve further At this time, since sufficient processing is made in the preceding paragraph of 
the combustion section compared with the former, unloading of the combustion section can be 
planned. 
[0046] 
[A table 3] 
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[0047] On the platinum film formed on the silicon wafer using the example 5. hot wall type CVD 
system, the tantalic acid strontium bismuth system thin film was formed, and the experiment 
which eliminates the exhaust gas in this case using the damage elimination equipment of this 
invention was conducted. Using a pentaethoxy tantalum, strontium dipivaloylmethanato, and a 
triphenyl bismuth as a raw material compound, these were dissolved in the tetrahydrofuran by 
the predetermined ratio, and it considered as the solution raw material. Reactant gas is oxygen 
and performed membrane formation for 35 minutes by setting reactor internal pressure to 1 0Torr 
(s). As damage elimination equipment of this invention, the exhaust gas from a CVD reactor was 
led to the reducing agent, the alkali-chemicals processing section 6, and the oxidation catalyst 
processing section 7 in damage elimination equipment of the same this invention as drawing 3 
like the example 4, and the damage elimination effectiveness was examined. However, in this 
case, in drawing 3 , the filter 1 7 applied to the metal porous body the paste which mixed the 
silver (Ag) powder as a reducing agent, and the lithium carbonate as alkali chemicals by the 
weight ratio of 1 to 2, and fully mixed this and the aluminum phosphate (it dilutes with a 
phosphoric acid) as a binding material, and it was calcinated for 30 minutes and it produced it at 
230 degrees C. Heating retention temperature of this filter was made into 220 degrees C. With 
the filter 22, the oxidation catalyst was created and supported with the following way. and 
heating maintenance was carried out at 280 degrees C. 5% of gamma alumina of total weight was 
kneaded as an additive to the manganese dioxide as an oxidation catalyst, and this was mixed to 
phosphoric-acid dilution aluminum phosphate the same as a binding material, and after adjusting 
viscosity with water, after spreading and desiccation, at 290 degrees C, it calcinated for 35 
minutes to the ceramic filter, and produced to It by spin coating, the treatment effect of the 
damage elimination equipment of this invention — the case of an example 4 — the same — the 
concentration of the total organic carbon in the exhaust gas in the CVD exhaust gas before 
damage elimination processing, and after processing, a carbon monoxide, and a tetrahydrofuran 
peroxide — a total-organic-carbon meter, infrared type gas-concentration-measurement 
equipment, and an iodometric titration flow method were used and evaluated [ measured and ], 
respectively. A result is shown in a table 4 with the result of the example 4 of a comparison. 
[0048] Membranes were formed on the same conditions with the CVD method completely like 
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the example of comparison 4. example 5, and the damage elimination effectiveness was 
compared with the case of this invention instead of the reducing agent of the damage elimination 
equipment of drawing 3 , the alkali-chemicals processing section 6. and the oxidation catalyst 
processing section 7 about the case where have heated and arranged only the ceramic reaction 
filter which ****(ed) the manganese-dioxide system catalyst used in the example 5 at 280 
degrees C, and it is used for them. This result is shown in a table 4 with the result of an example 
5. As compared with the conventional thing, total organic carbon and carbon monoxide 
concentration are known by that a damage can be eliminated with a well head in the case of the 
damage elimination equipment of this invention like the case of a table 3 so that clearly from a 
table 4. in addition, in the damage elimination equipment of this invention, it has checked that the 
same effectiveness as the case of the example 4 that especially the concentration of a 
tetrahydrofuran peroxide is markedly alike compared with conventional damage elimination 
equipment, and becomes low was acquired. According to the example 5. it decreases with the 
processed exhaust gas, for example, a carbon monoxide, below at threshold limit value. If the 
configuration of drawing 3 is applied to drawing 1 , damage elimination effectiveness will improve 
further. At this time, since sufficient processing is made in the preceding paragraph of the 
combustion section compared with the former, unloading of the combustion section can be 
planned. 
[0049] 
[A table 4] 
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[0050] In the case of the example 6. example 4, the oxidation catalyst processing section 7 and a 
filter 22 changed the heating temperature of the filter 1 7 in the reducing agent and the alkali- 
chemicals processing section 6 which use the oxidation catalyst which carried out heating 
maintenance as it is as an example 4, and change from the same ingredient to 350 degrees C, 
and the damage elimination effectiveness of the same CVD exhaust gas as an example 4 was 
investigated. That is, the heating temperature of a filter 1 7 was changed from a room 
temperature to 350 degrees C, and the total-organic-carbon concentration in the exhaust gas in 
that case was measured like the example 4. A result is shown in a table 5. In addition, the total- 
organic-carbon concentration in the exhaust gas in not processing is the same as that of the 
case of a table 3. Although a table 5 was an example, when heated in the 1 50-300-degree C 
temperature requirement, about the reducing agent and alkali chemicals of this invention, it 
turned out that total-organic-carbon concentration has the very good damage elimination 
effectiveness of 1 00 ppm or less, so that it may understand from now on. 
[0051] 
[A table 5] 
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[0052] In the case of the example 7. example 1, a reducing agent the alkali-chemicals processing 
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section 6. and a filter 1 7 used the reducing agent a'nd alkali chemicals which carried out heating 
maintenance at 300 degrees C as it was as the example 1 , and the damage elimination 
effectiveness was further investigated in the detail about the case where the manganese dioxide 
as an oxidation catalyst is used together to this. That is, the heating temperature of the 
oxidation catalyst filter 22 which consists of the same ingredient arranged in the oxidation 
catalyst processing section 7 was changed, and the damage elimination effectiveness of the 
same CVD exhaust gas as an example 1 was investigated. In this case, the heating temperature 
of a filter 22 was changed from 200 degrees C to 500 degrees C, and the totahorganic-carbon 
concentration in the exhaust gas in that case was measured like examples 1 and 6 etc. A result 
is shown in a table 6. In addition, the total-organic-carbon concentration in the exhaust gas in 
not processing is the same as that of the case of a table 1. Although a table 6 was an example, 
when heated in the 250-450-degree C temperature requirement about the oxidation catalyst of 
this invention, it turned out that total-organic-carbon concentration has the very good damage 
elimination effectiveness of 100 ppm or less, so that it may understand from now on. 
[0053] 
[A table 6] 
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[0054] The damage elimination equipment of this invention used in the example 8. examples 1-7 
and the conventional damage elimination equipment used in each example of a comparison were 
disassembled after each experiment and observation examination of the interior was conducted. 
In each example and it, and each corresponding example of a comparison, in spite of having 
performed the same time amount damage elimination processing, respectively, it was checked 
that neither an affix nor the blinding by the powder particle has arisen in each damage 
elimination equipment of this invention in the piping wall, the reducing agent the alkali-chemicals 
filter, the oxidation catalyst filter, etc. On the other hand, in conventional damage elimination 
equipment, it turned out that the blinding by the generated dust particle has arisen in every 
place in the filter which adhesion of a tar-like product was all looked at by the piping wall, each 
part wall. etc.. and supported the oxidation catalyst. Therefore, when it was used continuously as 
it is, with conventional damage elimination equipment, the throughput of exhaust gas declined 
rapidly and that a damage elimination processing life becomes short remarkably has presumed 
easily. 
[0055] 

[Effect of the Invention] As mentioned above, since it constituted so that the gas which the 
exhaust gas damage elimination equipment of this invention was connected to the exhaust air 
section of a CVD reactor which used the organic compound solution raw material, and was 
discharged from said exhaust air section might pass the processing section by which a reducing 
agent and alkali chemicals have been arranged at least Moreover, a reducing agent is made into 
at least one sort chosen from a metal powder, a sulfite, tin<4> salt, and the 1st iron salt. Since 
alkali chemicals were made into at least one sort chosen from the alkali-metal silicate, the alkali- 
metal carbonate, the alkali-metal aluminate, and the alkali-metal oxide and these reducing agents 
and alkali chemicals were heated at 150-300 degrees C While the damage elimination 
effectiveness of exhaust gas improves, problems, such as blinding within damage elimination 
equipment, decrealse, the throughput of damage elimination equipment is maintained, and the 
effectiveness that a damage elimination processing life is also extended is done so. 
[0056] Furthermore, in the above-mentioned exhaust gas damage elimination equipment, had the 
2nd processing section of the processing section by which a reducing agent and alkali chemicals 
have been arranged by which the oxidation catalyst has been arranged at least in the latter part. 
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Since the oxidation catalyst was made into at least one sort in Pt and Pd chosen from a kind, 
and/or Fe. Mn, nickel. Co. Cu and Cr at least *and was heated at 250-450 degrees C. the damage 
elimination effectiveness of exhaust gas improves further. 

[0057] In the above and exhaust gas damage elimination equipment, when the solution by which 
the organic compound was dissolved in the tetrahydrofuran is used as an organic compound 
solution raw material used with the CVD reactor of the preceding paragraph, the damage 
elimination effectiveness which was excellent rather than it processed with conventional exhaust 
gas exclusion equipment is done so. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] CVD (chemical vapor deposition) which this invention makes evaporate a 
raw material compound, and is used for membrane formation etc. — it is related with the damage 
elimination equipment of the exhaust gas which occurs in connection with law. It is involved in 
the damage elimination equipment in the case of using the solution-like CVD raw material using 
an organic compound especially. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] Recently, the capacitor for memory which adopted the high 
dielectric constant ingredient replaced with old general-purpose silicon from needs, such as 
improvement in the speed of devices, such as semiconductor memory, and high integration, and 
the strong dielectric constant ingredient is going to be developed briskly. These ingredients are 
multiple oxides, such as barium titanate strontium, titanic-acid lead zirconate, and tantalic acid 
bismuth strontium. When these oxides were formed with a CVD method, even if in many cases 
the present CVD raw material used as a component is a solid-state and it moreover heated it, it 
had the trouble of being hard to evaporate to stability. As the CVD raw material which cancels 
these faults, and the CVD membrane formation approach, the Japan patent No. 2799134, 
2790581, etc. are confirmed, and, generally have come to be used widely [ recently ]. 
[0003] On the other hand, as exclusion equipment of the gas discharged from the above- 
mentioned CVD system, an example of the most general configuration is shown in drawing 4 . 
that drawing 4 indicated typically the flow of gassing from a CVD system to exhaust gas damage 
elimination equipment to be — it is — drawing — setting — 101 — a CVD feeding system and 
102 — a CVD evaporation system and 103 — a CVD reactor and 104 — for the trap section 
and 107, as for the reaction section and 109, the adsorption section and 108 are [ exhaust gas 
damage elimination equipment (system) and 105 / the dilution section and 106 / the combustion 
section and 110] scrubbers. The exhaust gas which came out from the CVD reactor 1 03 goes 
into exhaust gas damage elimination equipment 104. and is first diluted with air, nitrogen gas, etc. 
in the dilution section 105. Next, in the trap section 106, it is absorbed by lye etc., or it is cooled, 
and uptake is condensed and carried out. Subsequently, the gas constituents remaining in the 
adsorption section 1 07 are adsorbed, or decomposition clearance is carried out in the reaction 
section 108. With conventional common exhaust gas damage elimination equipment the 
adsorption section 107 and the reaction section 108 also have united many. 
[0004] Moreover, in damage elimination equipment given in JP,6-47234,A, to arrange the 
oxidation catalyst is considered by the adsorption section 107 at a molecular sieve and the 
reaction section 108. Still more generally it is melted and removed by the penetrant remover 
with a scrubber 1 1 0. In this case, in the case of the exhaust gas containing a lot of organic 
substance, the combustion section 109 is formed in the preceding paragraph of a scrubber 110, 
and combustion clearance may be carried out. Furthermore, as shown in JP,1 1-168067,A, as for 
a scrubber 110, either the dilution section 105 or the trap section 106 may be arranged in the 
preceding paragraph or the latter part, for example. Furthermore, the actual condition is devising 
actually attaching the filter for dust collections in many cases etc. in one part of the exhaust gas 
damage elimination systems 104 variously, and used for it. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, the exhaust gas damage elimination equipment of 
this invention is since it constituted so that the gas which was connected to the exhaust air 
section of a CVD reactor which used the organic compound solution raw material, and was 
discharged from said exhaust air section might pass the processing section by which a reducing 
agent and alkali chemicals have been arranged at least. Moreover, a reducing agent is made into 
at least one sort chosen from a metal powder, a sulfite, tin<4> salt, and the 1 st iron salt. Since 
alkali chemicals were made into at least one sort chosen from the alkali-metal silicate, the alkali- 
metal carbonate, the alkali-metal aluminate, and the alkali-metal oxide and these reducing agents 
and alkali chemicals were heated at 1 50-300 degrees 0 While the damage elimination 
effectiveness of exhaust gas improves, problems, such as blinding within damage elimination 
equipment, decrease, the throughput of damage elimination equipment is maintained, and the 
effectiveness that a damage elimination processing life is also extended is done so. 
[0056] Since the oxidation catalyst furthermore equipped with the 2nd processing section of the 
processing section by which a reducing agent and alkali chemicals have been arranged by which 
the oxidation catalyst has been arranged at least in the latter part in the above-mentioned 
exhaust gas damage elimination equipment was made into at least one sort in Pt and Pd chosen 
from a kind, and/or Fe, Mn, nickel, Co, Cu and Or at least and was heated at 250-450 degrees C 
The damage elimination effectiveness of exhaust gas improves further. 

[0057] In the above and exhaust gas damage elimination equipment, when the solution by which 
the organic compound was dissolved in the tetrahydrofuran is used as an organic compound 
solution raw material used with the CVD reactor of the preceding paragraph, the damage 
elimination effectiveness which was excellent rather than it processed with conventional exhaust 
gas exclusion equipment is done so. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in a CVD method, the actual condition is 
using the conventional general thing for semi-conductor manufacture as it is as mentioned above 
as the flue-gas-treatment equipment, i.e.. the damage elimination equipment at the time of 
making a large quantity evaporate such an organic compound comparatively, and forming 
membranes. In such a case, in order to process efficiently the exhaust gas containing many 
organic substance from a solution raw material as compared with the exhaust gas of CVD by the 
gas raw material currently conventionally used abundantly, it is obvious to need the energy of a 
large quantity considerably, moreover, in the flue-gas-treatment process in damage elimination 
equipment, by these organic substance's combining mutually variously, and carrying out a 
polymerization, the compound of the new amount of macromolecules generated and it often 
came out in the filter for flue gas treatment, or piping for the compound of the amount of these 
macromolecules to adhere so much, and to cause rapid lowering of the damage elimination 
engine performance. That is, the actual condition is that piping, the filter, the adsorbent, etc. 
started blinding and the big problem of damage elimination effectiveness and a processing life 
falling remarkably has arisen. 

[0006] The method of contacting exhaust gas to a molecular sieve and an oxidation catalyst, and 
removing it as the damage elimination approach of the exhaust gas at the time of using a tetra- 
ethoxy silane (TECS) etc. as a CVD raw material, is proposed so that JP,6-47234,A described 
above may see on the other hand. However, when such an approach was applied to the damage 
elimination equipment of a CVD method using the above organic compound solution raw 
materials, it became clear by various experiments of this invention persons that they are not 
necessarily effective approaches — generation of a compound with high molecular weight is 
promoted on the contrary by the oxidation polymerization of the organic substance which exists 
so much in exhaust gas as mentioned above for the oxidation which an oxidation catalyst has, 
and nonconformities, such as a filter in damage elimination equipment and blinding of an 
adsorbent, are accelerated by it. That is, the amount of the organic substance with which it 
should oxidize compared with the amount of oxygen to which an oxidation catalyst exists in 
conditions, i.e., the inside of exhaust gas, such as temperature of exhaust gas and an ambient 
atmosphere, originated too in many etc., and in the original oxidative degradation operation, in 
order to work as an oxidation-polymerization operation nothing, the things and those [ this 
invention ] whom such nonconformity produces have guessed by accelerating macromolecule- 
ization by the polymerization of the organic substance. 

[0007] On the other hand, when almost all gas burned conventional exhaust gas damage 
elimination equipment, it depended for the concentration of the injurious ingredient in gas on 
processing in the combustion section 109 arranged at the preceding paragraph of a scrubber 110 
from the view of falling, in many cases. That is, it was processing by making exhaust gas 
introduce into the combustion section 109 forcibly, even if there is a problem described above, 
however, the maintenance of not agreeing with the image of the clean improvement in a semi- 
conductor from ♦**♦♦♦ which also needs combustion gas facilities (natural gas etc.), using a 
flame and the blinding of a burner, gas piping, etc. being serious in the combustion section, and 
an operating cost are expensive — etc. — there were also many disadvantageous points. 
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namely, damage elimination equipment without the combustion section or the light damage 
elimination equipment of the burden to the combustion section was expected. 
[0008] It was made in order that this invention might solve the above problems, and the 
polymerization of the various organic substance with which a reducing agent and alkali chemicals 
exist so much in exhaust gas is prevented, and this invention is proposed based on having found 
out that a clarification clearance operation of exhaust gas was promoted by this operation. 
Namely, in order to propose damage elimination equipment with the small load to the combustion 
section, and the damage elimination equipment which does not have the combustion section in 
equipment ideally, it aims at offering damage elimination equipment equipped with the processing 
section which has arranged a reducing agent and alkali chemicals so that exhaust gas may be 
contacted. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] It connects with the exhaust air section of a CVD reactor which 
used the organic compound solution raw material, and the exhaust gas damage elimination 
equipment concerning this invention is constituted so that the gas discharged from said exhaust 
air section may pass the processing section by which a reducing agent and alkali chemicals have 
been arranged at least. 

[0010] In the above-mentioned exhaust gas damage elimination equipment, it specifies that 
reducing agents are at least one sort of things chosen from a metal powder, a sulfite, tin<4> salt, 
and the 1 st iron salt. 

[0011] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it specifies 
that alkali chemicals are at least one sort of things chosen from the alkali-metal silicate, the 
alkali-metal carbonate, the alkali-metal aluminate, and the alkali-metal oxide. 
[0012] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it is heated 
in the temperature requirement a reducing agent and whose alkali chemicals are 1 50-300 
degrees C. 

[0013] Furthermore, in the above-mentioned exhaust gas damage elimination equipment, it has 
the 2nd processing section of the processing section by which a reducing agent and alkali 
chemicals have been arranged by which the oxidation catalyst has been arranged at least in the 
latter part. 

[0014] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it specifies 
that an oxidation catalyst is the oxide of at least one sort of metals of Pt and the Pd chosen 
from a kind, and/or Fe, Mn. nickel, Co, Cu and Cr at least. 

[0015] Moreover, in the above-mentioned exhaust gas damage elimination equipment, it is heated 

in the temperature requirement whose oxidation catalyst is 250-450 degrees C. 

[0016] In the above and exhaust gas damage elimination equipment, it specifies that the organic 

compound solution raw material used with the CVD reactor of the preceding paragraph is the 

solution by which the organic compound was dissolved in the tetrahydrofuran. 

[0017] 

[Embodiment of the Invention] The gestalt of 1 operation of gestalt 1. this invention of operation 
is explained, the invention in this application prevent the polymerization of the various organic 
substance with which a reducing agent and alkali chemicals exist so much in exhaust gas , 
arrange a reducing agent and alkali chemicals , and constitute damage elimination equipment 
from the exhaust air section of a CVD reactor in the exhaust gas damage elimination system 
which result in the blowdown section to the inside of the atmospheric air after damage 
elimination processing based on having find out that a clarification clearance operation of 
exhaust gas be promoted by this operation so that exhaust gas may be contact in one of parts . 
[0018] When the oxidation catalyst is arranged rather than arrangement of a reducing agent and 
alkali chemicals at the downstream of emission at this time, the cleaning effect by which said 
polymerization inhibition operation which the former has, and the oxidation catalyst were 
multiplied can purify dramatically excellent dirt. That is, in the condition that macromolecule- 
ization by the various polymerization reactions of the organic substance does not arise under 
existence of a reducing agent and alkali chemicals, an oxidation catalyst demonstrates the 
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damage elimination operation by the efFective oxidative degradation to the organic substance in 
exhaust gas for the first time. 

[0019] About a reducing agent and alkali chemicals, when heated in the 1 50-300-degree C 
temperature requirement, it turned out that it has the better damage elimination effectiveness. 
Although there was the damage elimination effectiveness when less than 1 50 degrees C. the 
efPectiveness was not so good, and when heating temperature exceeded 300 degrees C, it 
checked by experiment that the pyrolysis of a reducing agent and alkali chemicals arose, and the 
damage elimination effectiveness might similarly decrease to a ** sake in the first [ slight ]. 
[0020] When being heated similarly about the oxidation catalyst in the 250-450-degree C 
temperature requirement, it checked by experiment that the better damage elimination 
effectiveness was demonstrated. Also in this case, in the case of the heating temperature which 
is less than 250 degrees C, although the damage elimination effectiveness was superior to 
conventional damage elimination equipment, when that effectiveness is not necessarily 
remarkably good, and the crystal phase of an oxidation catalyst changed when heating 
temperature exceeds 450 degrees C. or a pyrolysis arose, the same experiment confirmed that 
the damage elimination effectiveness might similarly decrease a little. 

[0021] When the reducing agents used by this invention were at least one sort of things chosen 
from a metal powder, a sulfite. tin<4> salt, and the 1st iron salt, and when alkali chemicals were 
similarly at least one sort of things chosen from the alkali-metal silicate, the alkali-metal 
carbonate, the alkali-metal aluminate, and the alkali-metal oxide, the damage elimination 
effectiveness of better exhaust gas was demonstrated, and it became clear by experiment 
examination that thermal resistance is also good. 

[0022] Furthermore, as an oxidation catalyst, it checked by experiment that the good exhaust 
gas damage elimination effectiveness was acquired by adopting the oxide of at least a kind of 
metal of Pt and the Pd chosen from a kind, and/or Fe, Mn, nickel, Co, Cu and Cr at least. 
[0023] According to the gestalt of this operation, the damage elimination performance test using 
various solution raw materials confirmed that it was applicable to the damage elimination 
equipment of a CVD method using various organic compound solution raw materials. 
Furthermore, it became clear that the especially excellent operation was demonstrated to 
exhaust gas in case an organic compound solution raw material is the solution by which the 
organic compound was dissolved in the tetrahydrofuran. That is, although the peroxide of a 
tetrahydrofuran in which other compounds, oxygen, and very high reactivity are shown with a 
CVD reaction generates, in not using this invention, it is hard to eliminate this peroxide with a 
well head. On the other hand, it turned out that the various organic compounds of other amounts 
of macromolecules which are efficient, can attain damage elimination of a peroxide if this 
invention is applied, therefore are produced by the reaction with a peroxide also become is also 
hard to be generated. 

[0024] The configuration of the damage elimination equipment by the gestalt of operation of this 
invention is typically shown in drawing 1 . Drawing 1 shows the flow of the exhaust gas from a 
CVD system to the damage elimination equipment of this invention. In drawing, the supply 
system of the solution raw material for CVD in 1 and 2 are damage elimination equipment 
systems an evaporation system and 3 indicate a CVD reactor and 4 indicates examples of the 
configuration of this invention to be. For the dilution section and 6, as for the oxidation catalyst 
processing section and 8, in the system of damage elimination equipment, a reducing agent and 
the alkali-chemicals processing section, and 7 are [ 5 / the combustion section and 9 ] 
scrubbers. In this invention, the adsorption section 1 07 in drawing 4 which showed a reducing 
agent, alkali chemicals, and an oxidation catalyst in the conventional example as a configuration 
which applied in equipment, the reaction section 1 08, the combustion section 1 09, etc. formed a 
reducing agent, the alkali-chemicals processing section 6, and the oxidation catalyst processing 
section 7 instead of. Spreading and the approach of carrying out impregnation are effective in 
base materials, such as the honeycomb core and porosity metal which act as filters in these 
parts, and heat-resistant fiber. However, although these were made into what was fabricated to 
the pellet type, and granularity, you may install and use so that exhaust gas may pass through 
inside, ft is 5Mc****3Me** on a base material with an approach with the same said of alkali 
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chemicals. It is also possible to arrange in the trap'section 106 of the configuration of drawing 4 
of the conventional example, or to meft into a trap solution, and to use like the means using 
other alkali treatment agents usually performed. Furthermore, it is possible to devise many things 
on an activity and to use also in this invention — alkali chemicals can be melted in underwater 
[ of a scrubber 110], 

[0025] Drawing 2 (a) and (b) are what showed an example of the configuration of the reducing 
agent in the damage elimination equipment system 4 of this invention, and the alkali-chemicals 
processing section 6, and show the structure of a filter 17 where (a) constitutes the 
configuration of a reducing agent and the alkali-chemicals processing section 6, and (b) 
constitutes this processing section 6 among drawing among drawing. In drawing, as for the 
entrance line of exhaust gas, and 1 6, the space where the exhaust gas of reaction circles passes 
along 14. and 15 are the same, and outlet piping and 17 are the filters in contact with the 
exhaust gas installed in the interior. The interior of a reducing agent and the alkali-chemicals 
processing section 6 is suitably heated by about 100-400 degrees C, exhaust gas and a filter 17 
contact and decomposition of gas constituents takes place. Oxygen and air may be made to flow 
into this suitably, and you may use for it. The configuration of a filter 1 7 has become as an 
example as it is shown in the mimetic diagram of (b), and the porosity base material with which 
1 8 consists of a metal porous body, heat-resistant fiber, etc., and 1 9 are the particles of a 
reducing agent and alkali chemicals. In this invention, the detailed configuration of the oxidation 
catalyst processing section 1 3 also turns into the configuration that the oxidation catalyst 
particle was distributed and supported by the porosity base material, in general as shown in (b) 
drawing. 

[0026] In addition, it is not necessary to necessarily use the thing of a configuration like drawing 
i and drawing 2 , and in the damage elimination equipment of this invention, the order of 
arrangement of each part etc. can be changed suitably, or modification of omitting and adding 
can be added. Moreover, even if it has applied and arranged a reducing agent, alkali chemicals, 
and an oxidation catalyst to the respectively separate part and used them to it, the experiment 
confirmed that the damage elimination effectiveness which was excellent if only the oxidation 
catalyst was in the downstream of a reducing agent or alkali chemicals was acquired. 
Furthermore, a reducing agent and alkali chemicals checked the effective thing in the experiment 
which investigates the various damage elimination effectiveness, also when it used for the same 
part simultaneously, and also when it used for a separate part. 

[0027] About the reducing agent used with the gestalt of the above-mentioned operation, alkali 
chemicals, and an oxidation catalyst, it is possible to form by approaches, such as vacuum 
evaporationo, sputtering, and ion plating, on a direct base material. Moreover, as an approach of 
carrying out **** (distribution, maintenance) of these matter to a filter etc., after making 
impregnation or its solution apply to the solution containing them, if a filter etc. is pyrolyzed at 
the temperature of about 200-600 degrees C, it can be easily performed in it. 
[0028] Moreover, as other approaches, content distribution of a reducing agent, alkali chemicals, 
and the oxidation catalyst can be carried out into binding material, and the approach of applying 
and calcinating this and forming it on a base material, can also be used. In this case, as a binding 
material to be used, what is known at a heat resistant paint etc. generally [ a silica sol. alumina 
gel, aluminum phosphate, water glass, a potassium silicate, silicone resin (organic silicon 
polymer), etc. ] can be used. 

[0029] Thus, when carrying out content distribution of a reducing agent, alkali chemicals, and the 
oxidation catalyst on a base material in this invention, it is not necessary to use the special 
coating approach, and can carry out especially by methods of applying arbitration, such as a 
spray method, a dip method, print processes, a spin coat method, and the roll coat method. 
Suitably, by desiccation at temperature and heating baking of about 100-400 degrees C, after 
spreading can adhere and can be formed (****). 

[0030] As mentioned above, if a reducing agent and alkali chemicals prevent the polymerization 
of the various organic substance molecules in exhaust gas, idea ** and this invention will 
accomplish based on having found out that this operation also promotes a damage elimination 
operation of exhaust gas. Although the detailed mechanism is not clear about a polymerization 
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inhibition operation of the organic substance', it is presumed that it originates in the following 
processes. That is. the oxidation polymierization of the organic substance in exhaust gas is 
carried out, and in the process in which the matter of the amount of macromolecules which is 
easy to fix that a damage is hard to be eliminated gradually is formed, the following reactions 
advance repeatedly, go and are presumed to be macromolecule quantification and the thing 
which carries out high-boiling point materialization. However, by the following formulas, in order 
to make it intelligible, an example is shown by using a start organic substance as a hydrocarbon. 

RH -> R- + H- (1) R- + 02 ~> ROO- (2) ROO- + RH -> ROOM + R- (3)2ROOH -> 

RO- + ROO + H20 .... (4) R- + R- -> R-R (polymerization) .. (5) RO- + RH -> ROH +R- ... (6) 
2ROO- -> Non-radical product .... (7) [0031] However, it sets at these ceremony and is RH, For 
a hydrocarbon radical and H-, a hydrogen radical and ROO- are [ a hydrocarbon and R- ] a 
peroxy radical and ROOH. Hydroperoxide and RO- are [ the polymer of the amount of 
macromolecules and ROH of an oxy-radical and R-R ] hydrides. That is. some hydrocarbons are 
activated by operation of heat and a reaction starts like (1) type according to it Thereby, various 
matter, such as ROH, ROOH. and R-R, generates. (7) The non-radical matter generated in a 
formula is alcohol, an aldehyde, a ketone, etc., and these become an acid, oxy acid, an acid 
anhydride, ester, etc. in response to oxidation continuously, from now on, they will oxidize further 
and serve as the further amount matter of macromolecules. Thus, by the usual approach, it is 
hard to eliminate a damage, and it fixes the shape of tar. and in the shape of a particle in piping, 
or the generated amount matter of macromolecules serves as a ringleader which adheres to a 
filter etc. firmly, starts blinding, falls and checks the damage elimination engine performance. It 
can be guessed that the reducing agent used by this invention has accomplished the duty which 
controls these oxidation reaction that advances serially according to a reduction operation. It is 
presumed that the alkali chemicals used by this invention similarly accomplish the duty which 
mainly inhibits that a reaction advances [ of preventing that a reaction advances more than it by 
neutralizing acid, such as acids (a carboxylic acid, oxy acid, etc.) generated according to progress 
of a reaction, and hydrolyzing the generated ester in alcohol and an acid (saponification) ] more 
than it according to two operations. Therefore, a reducing agent or the alkali chemicals of the 
above-mentioned operation is [ using by this invention ] inadequate, and it is required to use 
both together. 

[0032] Furthermore, if an oxidation catalyst exists when generation of the matter of the amount 
of macromolecules is suppressed as mentioned above, there will be no oxidation catalyst at an 
oxidation polymerization to the organic substance which had the polymerization controlled, it will 
work as an oxidative degradation operation, and it will be thought that the damage elimination 
effectiveness will be heightened dramatically. 



[Translation done.] 
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EXAMPLE 



[Example] Below, a concrete example explains further at a detail. 

[0034] The bipolar membrane of titanium oxide and silicon oxide was simultaneously formed on 
the silicon wafer using example 1. plasma-CVD equipment and the experiment which eliminates 
the exhaust gas in this case using the damage elimination equipment of this invention was 
conducted. As a raw material compound, the solution which dissolved titanium isopropoxide and 
a tetra-ethoxy silane in isopropyl alcohol was used. Oxygen gas was introduced by the flow rate 
of 200 cc in 1 minute, and membrane formation was performed for 20 minutes by setting gas 
pressure in a reactor to O.STorKs). The dilution section 5, the combustion section 8, and a 
scrubber 9 were removed from the CVD damage elimination equipment configuration of this 
invention shown in drawing 1 , the exhaust gas from a CVD reactor was led to the reducing 
agent, the alkali-chemicals processing section 6, and the oxidation catalyst processing section 7 
of damage elimination equipment of this invention like drawing 3 , and the damage elimination 
effectiveness was examined. In drawing, in the metal porous body filter made from a nickel 
chrome alloy with which 17 ****(ed) a reducing agent and alkali chemicals, and 20. the entrance 
line to a reducing agent and the alkali-chemicals processing section and 21 ****(ed) connecting 
piping. 22 ****(ed) the oxidation catalyst, and the ceramic filter made from a silica alumina and 
23 are outlet piping. In addition, the filter 17 applied to the metal porous body the paste which 
mixed the potassium silicate as the zinc powder, the ferrous sulfate (mixing ratio 1 to 1), and 
alkali chemicals as a reducing agent by the weight ratio of 1 to 1 , and mixed the water glass 
(sodium silicate) as this and a binding material, and at 150 degrees C. it was calcinated for 30 
minutes and it produced it. Heating retention temperature of this filter was made into 300 
degrees C. In this case, the filter 22 also produced the reducing agent same instead of and the 
alkali chemicals as the above by the same approach, and has held and arranged them at 300 
degrees C, [ the oxidation catalyst ] 

[0035] Subsequently, for the comparison, filters 1 7 are the same alkali chemicals as the above, 
and a reducing agent, and compared the damage elimination effectiveness also about the case 
where produced the filter 22 as follows and an oxidation catalyst is used in order to investigate 
the combined effect of the oxidation catalyst in this invention. 5% of alumina was kneaded as an 
additive by the weight ratio to the manganese dioxide as an oxidation catalyst, and this was 
mixed to the methylphenyl silicone (silicone resin) as a binding material, and after adjusting 
viscosity by thinner, after spreading and desiccation, at 220 degrees C, it calcinated for 40 
minutes to the ceramic filter, and produced to it with the spray gun. This heating retention 
temperature was made into 300 degrees C. About the exhaust gas damage elimination 
effectiveness of the damage elimination equipment of two sorts of this inventions produced as 
mentioned above, a gas chromatograph, a total-organic-carbon meter, and infrared type gas- 
concentration-measurement equipment (all are commercial items) were used, and the 
concentration of the tetra-ethoxy silane in the exhaust gas in the CVD exhaust gas before 
damage elimination processing and after processing, total organic carbon, and a carbon monoxide 
was measured and evaluated, respectively. A result is shown in a table 1 with the result of the 
example 1 of a comparison. 

[0036] Membranes were formed on the same conditions with the CVD method completely like 
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the example of comparison 1. example 1. and the damage elimination effectiveness was 
compared with the case of this invention instead of the reducing agent of the damage elimination 
equipment of drawing 3 . the alkali-chemicals processing section 6, and the oxidation catalyst 
processing section 7 about the case where only the ceramic filter which ****(ed) the 
manganese-dioxide system catalyst used in the example 1 is arranged and (heating temperature 
of 300 degrees C) used. This result is shown in a table 1 with the result of an example 1. Two 
sorts of damage elimination equipments [ each ] of this invention had the damage elimination 
effectiveness better than what used only the conventional oxidation catalyst over each exhaust 
gas component so that clearly from a table 1 . When an oxidation catalyst was especially used 
together in addition to the reducing agent and alkali chemicals of this invention, it became clear 
that the damage elimination effectiveness was extremely excellent. According to the example 1, 
it decreases with the processed exhaust gas, for example, a carbon monoxide, without the 
combustion section 8 in drawing 1 below at the threshold limit value which can be discharged. If 
the configuration of drawing 3 is applied to drawing 1 , damage elimination effectiveness will 
improve further. At this time, since sufficient processing is made in the preceding paragraph of 
the combustion section compared with the former, unloading of the combustion section can be 
planned. 
[0037] 
[A table 1] 
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[0038] The titanic-acid lead zirconate system thin film was formed on the silicon wafer using the 
example 2. hot wall type large-sized CVD system, and the experiment which eliminates the 
exhaust gas in this case using the damage elimination equipment of this invention was 
conducted. What dissolved these in diethylether and the mixed solvent of butyl acetate by the 
predetermined ratio was used as a solution raw material, using lead dipivaloylmethanato, 
zirconium tertiary butoxide, and titanium acetylacetonate as a raw material compound. Reactant 
gas is oxygen and performed membrane formation for 15 minutes by setting reactor internal 
pressure to 8Torr(s). Like the example 1 , the dilution section 5, the combustion section 8, and a 
scrubber 9 were removed from the CVD damage elimination equipment configuration of **** this 
invention to drawing 1 . it led to the reducing agent, the alkali-chemicals processing section 6, 
and the oxidation catalyst processing section 7 of damage elimination equipment of this invention 
which show the exhaust gas from a CVD reactor to drawing 3 , and the damage elimination 
effectiveness was examined. In addition, in this case, the filter 17 mixed the sodium 
hydrogensulfite as a reducing agent, and the sodium carbonate as alkali chemicals by the weight 
ratio of 2 to 1 . and the paste mixed with a small amount of silicon dioxide and talc (both additive 
for adhesive improvement) was applied to the metal porous body, and it dried, and at 350 
degrees C, the methylphenyl silicone as this and a binding material was calcinated for 30 
minutes, and it produced it. Heating temperature of this filter was made into 250 degrees C. 
Heating temperature was made into 400 degrees C with the filter 22, using platinum (Pt) as an 
oxidation catalyst In this case, after repeating the process which applies 10% ethanol solution of 
chloroptatinic acid to a ceramic filter, and is dried 3 times, at 1 30 degrees C. it calcinated for 20 
minutes and produced. About the treatment effect of the damage elimination equipment of this 
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invention, a total-organic-carbon meter and'infrarecl type gas-concentration-measurement 
equipment were used, and the concentration of the total organic carbon in the exhaust gas in 
the CVD exhaust gas before damage elimination processing and after processing and a carbon 
monoxide was measured and evaluated, respectively. A result is shown in a table 2 with the 
result of the example 2 of a comparison. 

[0039] Completely like the example of comparison 2. example 2. the titanic-acid lead zirconate 
system thin film was formed on the same conditions with the CVD method, and the damage 
elimination effectiveness was compared with the case of this invention instead of the reducing 
agent of the damage elimination equipment of drawing 3 . the alkali-chemicals processing section 
6. and the oxidation catalyst processing section 7 about the case where have heated and 
arranged only the ceramic filter which ****(ed) the platinum catalyst used in the example 2 at 
400 degrees C, and it is used for them. This result is shown in a table 2 with the result of an 
example 2. The exclusion equipment of this invention which used the oxidation catalyst together 
in addition to a reducing agent and alkali chemicals had the damage elimination effectiveness far 
better than what used only the conventional oxidation catalyst over each exhaust gas 
component like the example 1 also in this case so that clearly from a table 2. According to the 
example 2. even threshold limit value decreases with the processed exhaust gas, for example, a 
carbon monoxide. If the configuration of drawing 3 is applied to drawing 1 . damage elimination 
effectiveness will improve further. At this time, since sufficient processing is made in the 
preceding paragraph of the combustion section compared with the former, unloading of the 
combustion section can be planned. 
[0040] 
[A table 2] 
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[0041] The experiment which investigates what kind of thing is suitable as the reducing agent 
used by example 3. this invention, alkali chemicals, and an oxidation catalyst was conducted. The 
same experiment as examples 1 and 2 was conducted instead of the potassium silicate and 
sodium carbonate which were used instead of the zinc used in the examples 1 and 2. the ferrous 
sulfate, and the sodium hydrogensulfite in the examples 1 and 2 also as alkali chemicals as a 
reducing agent using various kinds of things using various kinds of things. The damage elimination 
trial same about things other than the manganese dioxide used in the examples 1 and 2 also 
about the oxidation catalyst or platinum was performed, and those effectiveness was 
investigated. Consequently, when the reducing agent used by this invention was a kind of thing 
chosen from various kinds of metal powders, a sulfite, tin<4> salt, and the 1 st iron salt at least, 
and when alkali chemicals were similarly a kind of things chosen from the alkali-metal silicate, 
the alkali-metal carbonate, the alkali-metal aluminate, and the alkali-metal oxide at least, it 
became clear that the damage elimination effectiveness of good exhaust gas as well as examples 
1 and 2 was demonstrated. 

[0042] Subsequently, when a kind of thing chosen from Pd or the oxide of Fe, Mn (also manganic 
acid ghosts other than a manganese dioxide), nickel, Co, Cr, and Cu besides the manganese 
dioxide of an example 1 or Pt of an example 2 was used at least as an oxidation catalyst used by 
this invention, the synergistic effect with a reducing agent and alkali chemicals as well as 
examples 1 and 2 was acquired too, and excelling in a damage elimination operation became 
clear. 
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[0043] However, about the reducing a^ent, the alkali chemicals, and the oxidation catalyst which 
are used by this invention, if it is the matter which has not only the above-mentioned thing but 
the reducibility matter, the alkali (base) nature matter, and an oxidation catalyst operation, it can 
use. Although especially the ratio of both in the case of using a reducing agent and alkali 
chemicals simultaneously by this invention is not specified, the direction near 1 to 1 in general 
had [ various experiments to both weight ratio ] effectiveness more large [ in addition, ]. 
[0044] On the platinum film formed on the silicon wafer using the example 4. hot wall type CVD 
system, the barium titanate strontium system thin film was formed, and the experiment which 
eliminates the exhaust gas in this case using the damage elimination equipment of this invention 
was conducted. The solution which dissolved these in the tetrahydrofuran by the predetermined 
ratio was used as a raw material, using barium dipivaloylmethanato, strontium 
dipivaloylmethanato. and titanium isopropoxy dipivaloylmethanato as a raw material compound. 
Reactant gas is oxygen and performed membrane formation for 30 minutes by setting reactor 
internal pressure to lOTorKs). As damage elimination equipment of this invention, the exhaust 
gas from a CVD reactor was led to the reducing agent, the alkali-chemicals processing section 6, 
and the oxidation catalyst processing section 7 in damage elimination equipment of the same this 
invention as drawing 3 , and the damage elimination effectiveness was examined. However, in this 
case, in drawing 3 , the filter 1 7 applied to the metal porous body the paste which mixed the 
graphite powder as a reducing agent, the sodium thiosulfate (mixing ratio 1 to 1), and the sodium 
aluminate as alkali chemicals by the weight ratio of 1 to 1 , and fully mixed this, the butyl carbitol 
as a binding material, and isopropyl alcohol, and calcinated it for 30 minutes at 200 degrees C. 
Heating retention temperature of this filter was made into 200 degrees C. With the filter 22. 
heating maintenance was carried out at 350 degrees C using the oxidation catalyst which was 
produced and was supported with the following way. 5% of zeolite of total weight was kneaded as 
an additive to the copper oxide and chrome oxide (weight ratio 1 to 1) as an oxidation catalyst, 
and this was mixed to the water glass as a binding material, and after adjusting water viscosity, 
after spreading and desiccation, at 280 degrees C, it calcinated for 40 minutes to the ceramic 
filter, and produced to it with the spray gun. About the treatment effect of the damage 
elimination equipment of this invention, measurement assessment of the concentration of the 
total organic carbon in the exhaust gas in the CVD exhaust gas before damage elimination 
processing and after processing, a carbon monoxide, and a tetrahydrofuran peroxide was carried 
out using a total-organic-carbon meter, infrared type gas-concentration-measurement 
equipment, and an iodometric titration flow method, respectively. In addition, it titrated to the 
terminal point by the iodine sodium thiosulfate, and peroxide concentration was computed from 
the requirements. Under the present circumstances, all tetrahydrofuran peroxides were 
calculated by having assumed them to be tetrahydrofuran hydroperoxide (C4H803, molecular 
weight 104). A result is shown in a table 3 with the result of the example 3 of a comparison. 
[0045] Membranes were formed on the same conditions with the CVD method like the example 
of comparison 3. example 4. and the damage elimination effectiveness was compared with the 
case of this invention instead of the reducing agent of the damage elimination equipment of 
drawing 3, the alkali-chemicals processing section 6, and the oxidation catalyst processing 
section 7 about the case where heating-held only the ceramic filter which ****(ed) the copper 
oxide-chrome oxide system catalyst used in the example 4 at 350 degrees C, have arranged it at 
them, and it is used for them. This result is shown in a table 3 with the result of an example 4. 
As compared with the conventional thing, total organic carbon and carbon monoxide 
concentration are known by that a damage can be eliminated with a well head in the case of the 
damage elimination equipment of this invention so that clearly from a table 3. furthermore, in the 
damage elimination equipment of this invention, it became clear that the excellent damage 
elimination effectiveness that the concentration of a tetrahydrofuran peroxide with very high 
reactivity with other matter is markedly alike compared with conventional damage elimination 
equipment, and becomes low especially was acquired. According to the example 4, it decreases 
with the processed exhaust gas, for example, a carbon monoxide, below at threshold limit value. 
If the configuration of drawing 3 is applied to drawing 1 , damage elimination effectiveness will 
improve further. At this time, since sufficient processing is made in the preceding paragraph of 
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the combustion section compared with the former, unloading of the combustion section can be 

planned. 

[0046] 

[A table 3] 
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[0047] On the platinum film formed on the silicon wafer using the example 5. hot wall type CVD 
system, the tantalic acid strontium bismuth system thin film was formed, and the experiment 
which eliminates the exhaust gas in this case using the damage elimination equipment of this 
invention was conducted. Using a pentaethoxy tantalum, strontium dipivaloylmethanato, and a 
triphenyl bismuth as a raw material compound, these were dissolved in the tetrahydrofuran by 
the predetermined ratio, and it considered as the solution raw material. Reactant gas is oxygen 
and performed membrane formation for 35 minutes by setting reactor internal pressure to lOTorr 
(s). As damage elimination equipment of this invention, the exhaust gas from a CVD reactor was 
led to the reducing agent, the alkali-chemicals processing section 6. and the oxidation catalyst 
processing section 7 in damage elimination equipment of the same this invention as drawing 3 
like the example 4. and the damage elimination effectiveness was examined. However, in this 
case, in drawing 3 , the filter 1 7 applied to the metal porous body the paste which mixed the 
silver (Ag) powder as a reducing agent, and the lithium carbonate as alkali chemicals by the 
weight ratio of 1 to 2, and fully mixed this and the aluminum phosphate (it dilutes with a 
phosphoric acid) as a binding material, and it was calcinated for 30 minutes and it produced it at 
230 degrees C. Heating retention temperature of this filter was made into 220 degrees C. With 
the filter 22. the oxidation catalyst was created and supported with the following way, and 
heating maintenance was carried out at 280 degrees C. 5% of gamma alumina of total weight was 
kneaded as an additive to the manganese dioxide as an oxidation catalyst, and this was mixed to 
phosphoric-acid dilution aluminum phosphate the same as a binding material, and after adjusting 
viscosity with water, after spreading and desiccation, at 290 degrees C, it calcinated for 35 
minutes to the ceramic filter, and produced to it by spin coating, the treatment effect of the 
damage elimination equipment of this invention — the case of an example 4 — the same — the 
concentration of the total organic carbon in the exhaust gas in the CVD exhaust gas before 
damage elimination processing, and after processing, a carbon monoxide, and a tetrahydrofuran 
peroxide — a total-organic-carbon meter, infrared type gas-concentration-measurement 
equipment, and an iodometric titration flow method were used and evaluated [ measured and ], 
respectively. A result is shown in a table 4 with the result of the example 4 of a comparison. 
[0048] Membranes were formed on the same conditions with the CVD method completely like 
the example of comparison 4. example 5, and the damage elimination effectiveness was 
compared with the case of this invention instead of the reducing agent of the damage elimination 
equipment of drawing 3 , the alkali-chemicals processing section 6, and the oxidation catalyst 
processing section 7 about the case where have heated and arranged only the ceramic reaction 
filter which ****(ed) the manganese-dioxide system catalyst used in the example 5 at 280 
degrees C, and it is used for them. This result is shown in a table 4 with the result of an example 
5. As compared with the conventional thing, total organic carbon and carbon monoxide 
concentration are known by that a damage can be eliminated with a well head in the case of the 
damage elimination equipment of this invention like the case of a table 3 so that clearly fi^om a 
table 4. in addition, in the damage elimination equipment of this invention, it has checked that the 
same effectiveness as the case of the example 4 that especially the concentration of a 
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tetrahydrofuran peroxide is markedly alike compared with conventional damage elimination 
equipment, and becomes low was acquired. According to the example 5, it decreases with the 
processed exhaust gas, for example, a carbon monoxide, below at threshold limit value. If the 
configuration of drawing 3 is applied to drawing 1 , damage elimination effectiveness will improve 
further. At this time, since sufficient processing is made in the preceding paragraph of the 
combustion section compared with the former, unloading of the combustion section can be 
planned. 
[0049] 
[A table 4] 
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[0050] In the case of the example 6. example 4, the oxidation catalyst processing section 7 and a 
filter 22 changed the heating temperature of the filter 17 in the reducing agent and the alkali- 
chemicals processing section 6 which use the oxidation catalyst which carried out heating 
maintenance as it is as an example 4, and change from the same ingredient to 350 degrees C. 
and the damage elimination effectiveness of the same CVD exhaust gas as an example 4 was 
investigated. That is, the heating temperature of a filter 1 7 was changed from a room 
temperature to 350 degrees C, and the total-organic-carbon concentration in the exhaust gas in 
that case was measured like the example 4. A result is shown in a table 5. In addition, the total- 
organic-carbon concentration in the exhaust gas in not processing is the same as that of the 
case of a table 3. Although a table 5 was an example, when heated in the 1 50-300-degree C 
temperature requirement, about the reducing agent and alkali chemicals of this invention, it 
turned out that total-organic-carbon concentration has the very good damage elimination 
effectiveness of 1 00 ppm or less, so that it may understand from now on. 
[0051] 
[A table 5] 
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[0052] In the case of the example 7. example 1, a reducing agent, the alkali-chemicals processing 
section 6, and a filter 17 used the reducing agent and alkali chemicals which carried out heating 
maintenance at 300 degrees C as it was as the example 1 , and the damage elimination 
effectiveness was further investigated in the detail about the case where the manganese dioxide 
as an oxidation catalyst is used together to this. That is. the heating temperature of the 
oxidation catalyst filter 22 which consists of the same ingredient arranged in the oxidation 
catalyst processing section 7 was changed, and the damage elimination effectiveness of the 
same CVD exhaust gas as an example 1 was investigated. In this case, the heating temperature 
of a filter 22 was changed from 200 degrees C to 500 degrees C, and the total-organic-carbon 
concentration in the exhaust gas in that case was measured like examples 1 and 6 etc. A result 
is shown in a table 6. In addition, the total-organic-carbon concentration in the exhaust gas in 
not processing is the same as that of the case of a table 1 . Although a table 6 was an example, 
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when heated in the 250-450-degree C temperature' requirement, about the oxidation catalyst of 
this invention, it turned out that total-organic-carbon concentration has the very good damage 
elimination efFectiveness of 100 ppm or less, so that it may understand from now on. 
[0053] 
[A table 6] 
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[0054] The damage elimination equipment of this invention used in the example 8. examples 1-7 
and the conventional damage elimination equipment used in each example of a comparison were 
disassembled after each experiment and observation examination of the interior was conducted. 
In each example and it, and each corresponding example of a comparison, in spite of having 
performed the same time amount damage elimination processing, respectively, it was checked 
that neither an affix nor the blinding by the powder particle has arisen in each damage 
elimination equipment of this invention in the piping wall, the reducing agent, the alkali-chemicals 
filter, the oxidation catalyst filter, etc. On the other hand, in conventional damage elimination 
equipment, it turned out that the blinding by the generated dust particle has arisen in every 
place in the filter which adhesion of a taMike product was all looked at by the piping wall, each 
part wall, etc., and supported the oxidation catalyst. Therefore, when it was used continuously as 
it is, with conventional damage elimination equipment, the throughput of exhaust gas declined 
rapidly and that a damage elimination processing life becomes short remarkably has presumed 



easily. 
[0055] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] That for explaining the configuration of the exhaust gas damage elimination 
equipment of this invention is also a mimetic diagram. 

[Drawing 21 It is drawing having shown the configuration of the reducing agent in the exhaust gas 
damage elimination equipment of this invention, and the alkali-chemicals processing section. 
[Drawing 3] It is drawing having shown the configuration of the reducing agent in the exhaust gas 
damage elimination equipment of this invention, the alkali-chemicals processing section, and the 
oxidation catalyst processing section. 

[Drawing 4] It is drawing having shown the general example of a configuration of conventional 
exhaust gas damage elimination equipment. 
[Description of Notations] 

1 CVD Feeding System 2 CVD Evaporation System 3 CVD Reactor, 4 Exhaust gas damage 
elimination equipment (system) 5 The dilution section, a reducing agent, and the alkali-chemicals 
processing section 7 Oxidation catalyst processing section 8 The combustion section, 9 A 
scrubber, 14 Space of reaction circles. 15 The entrance line to the processing section 6. 16 
Outlet piping from the processing section 6. 17 Filter installed in the interior of the processing 
section 6 18 Porosity base material. 19 Particle of a reducing agent and alkali chemicals 20 The 
entrance line to the processing section 6, 21 Connecting piping 22 The filter installed in the 
interior of the processing section 7, 23 Outlet piping from the processing section 7. 
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♦ NOTICES* . ' 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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